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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a mixing 
injection tube having no injection needle for preventing a 
back flow of blood. 

SOLUTION: An injection valve 13 having a base section 
13a air-tightly contained engaging to a divaricate section 
12b of a side section of a tube main body 12a, a trunk 
section 13c having an injector main body 10 on its inner 
periphery or a compressed section 1 3b of a tip small 
diameter tube section 10a ( and a tip section 13f having a 
reverse stop valve 1 3e for tightly closing minus pressure 
produced within the trunk section 1 3c by pulling the 
injector after injecting is assembled through a lid body 
14 to the divaricate section 12b of the mixing injection 
tube 12. 
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JP,2001-061971,A [CLAIMS] Pa g e 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] Mixed injection tubing characterized by providing the impregnation valve which becomes the 
branch pipe part of the flank of the body of tubing from the point which has the check valve sealed with 
the base by which attachment hold is carried out airtightly, the drum section which has the press fit 
section of the body of a syringe, or its head minor diameter tube part in inner skin, and the negative 
pressure generated in a drum section by drawing of the syringe after impregnation. 
[Claim 2] Mixed injection tubing according to claim 1 characterized by making the drum section inner 
skin of the 2nd inside impregnation valve possess the press fit section of the body of a syringe, or its 
head minor diameter tube part in order to equip with the 2nd impregnation valve which has a check 
valve airtightly in the drum section of said impregnation valve, to make a duplex equip with a check 
valve and to generate negative pressure at the time of drawing of a syringe. 

[Claim 3] Mixed injection tubing according to claim 2 characterized by containing the 2nd impregnation 
valve which has the check valve of said inside possible [ predetermined distance and sliding ] along the 
press fit direction of the body of a syringe in the drum section of the 1st impregnation valve which has 
an outside check valve. 

[Claim 4] Mixed injection tubing according to claim 2 characterized for said 2nd impregnation valve by 
predetermined distance and installing movable along the press fit direction of the body of a syringe 
through diaphram into the drum section of the 1st impregnation valve. 

[Claim 5] The base by which attachment hold is airtightly carried out into the branch pipe part of the 
flank of the body of tubing in said 2nd impregnation valve, The drum section which has the press fit 
section of the body of a syringe, or its head minor diameter tube part in inner skin, It constitutes from a 
check valve sealed with the negative pressure generated in a drum section by drawing of the syringe 
after impregnation. A drum section is met in the press fit direction of the body of a syringe in this base 
through diaphram to the base of said 2nd impregnation valve. Predetermined distance, Mixed injection 
tubing according to claim 2 which installs movable, and uses the check valve of said 2nd impregnation 
valve as another object, and is characterized by making the periphery section of the check valve 
concerned pinch in the drum section of the 1st impregnation valve, and the base of the 2nd impregnation 
valve. 

[Claim 6] Mixed injection tubing given in any of claims 1-5 characterized by forming said impregnation 
valve with spring materials, such as rubber, they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] This invention relates to mixed injection tubing used when pouring the liquid of 
a drug solution and others into the blood circuits of an artificial kidney, a drop-by-drop-titration circuit, 
etc. 
[0002] 

[Description of the Prior Art] For example, as an artificial kidney is shown in drawing 6 , the difference 
of the osmotic pressure of blood and dialysing fluid 6 is used for the blood drawn from some patients 1 
to the dialyzer 5 via the derivation piping 2, the pump 3, and the controller 4 within a dialyzer 5. From 
the inside of blood, wastes are removed, it returns to a patient's 1 inside of the body, and the mixed 
injection tubing 7 is connected in the middle of the middle of the return piping 8 from a dialyzer 5, or 
the derivation piping 2. 

[0003] The conventional mixed injection tubing 7 fitted in the rubber stopper airtightly in the branch 
pipe part formed in the flank of the body of tubing which makes a pipe tee configuration, inserted the 
hypodermic needle in this rubber stopper part, and was injecting the drug solution within the body of a 
syringe etc. into it so that this might be penetrated. 
[0004] 

[Problem(s) to be Solved by the Invention] The drug solution etc. needed to be poured in using the 
hypodermic needle, it became that part and cost high, and, moreover, the used hypodermic needle had a 
problem on abolition because of adhesion contamination of a patient's blood, and the above-mentioned 
conventional mixed injection tubing 7 had the problem of the hospital infection by the accidental firing 
of this used hypodermic needle etc. 

[0005] Then, this invention aims at offering mixed injection tubing which makes a hypodermic needle 

unnecessary and can make leakage of blood etc. there be nothing. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, mixed injection tubing 
of this invention is characterized by providing the impregnation valve which consists of a point which 
has the check valve sealed with the base by which attachment hold is airtightly carried out into the 
branch pipe part of the flank of the body of tubing, the drum section which has the press fit section of 
the body of a syringe, or its head minor diameter tube part in inner skin, and the negative pressure 
generated in a drum section by drawing of the syringe after impregnation. 

[0007] If this invention makes the head minor diameter tube part of the body of a syringe press fit in the 
press fit section of the drum section inner skin of an impregnation valve, and seals the inside of a drum 
section at the time of impregnation of a drug solution etc., the piston of a syringe is pressed in this 
condition and the drug solution within the body of a syringe etc. is extruded from a head minor diameter 
tube part The internal pressure in a drum section can rise, head opening of a check valve can carry out 
opening, and mixed impregnation of the above-mentioned drug solution etc. can be carried out into the 
blood which flows the inside of the body of tubing of mixed injection tubing. And since negative 
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pressure occurs in a drum section and head opening of a check valve is certainly sealed by this negative 
pressure in case a syringe is drawn out from drum section inner skin, after impregnation can prevent a 
back run and leakage of blood certainly. Thereby, mixed injection tubing of this invention can do a 
hypodermic needle as it is unnecessary, and it is made as there is also no back run of blood. 
[0008] Moreover, in order that mixed injection tubing of this invention may equip with the 2nd 
impregnation valve which has a check valve airtightly in the drum section of said impregnation valve, 
may make a duplex equip with a check valve and may generate negative pressure at the time of drawing 
of a syringe, it is characterized by making the drum section inner skin of the 2nd impregnation valve 
which has an inside check valve possess the press fit section of the body of a syringe, or its head mmor 
diameter tube part. In case a syringe is drawn out from drum section inner skin, the check valve of the 
1st impregnation valve is made to seal, then negative pressure can be generated in the drum section of 
the 2nd impregnation valve, the check valve of the 2nd impregnation valve can be made to be able to 
seal, and a duplex can be made to prevent a back run and leakage of blood first after impregnation of a 
drug solution etc. by this configuration. 

[0009] Furthermore, mixed injection tubing of this invention is characterized by containing the 2nd 
impregnation valve which has the check valve of said inside possible [ predetermined distance and 
sliding ] along the press fit direction of the body of a syringe in the drum section of the 1st impregnation 
valve which has an outside check valve. By this configuration, after impregnation of a drug solution etc., 
in case a syringe is drawn out from drum section inner skin, the negative pressure which increased by 
the above-mentioned sliding distance in the drum section of the 1st impregnation valve can be 
generated. With this negative pressure that increased First, the check valve of the 1st impregnation valve 
is made to seal, then negative pressure can be generated in the drum section of the 2nd impregnation 
valve, the check valve of the 2nd impregnation valve can be made to be able to seal, a back run and 
leakage of blood can be prevented to a duplex, and it can consider as a much more positive thing. 
[0010] Moreover, mixed injection tubing of this invention is characterized for said 2nd impregnation 
valve by predetermined distance and installing movable along the press fit direction of the body of a 
syringe through diaphram into the drum section of the 1st impregnation valve. When this configuration 
draws out a syringe from drum section inner skin after impregnation of a drug solution etc., The 
negative pressure which increased by the above-mentioned travel of the 2nd impregnation valve 
installed through diaphram in the drum section of the 1st impregnation valve can be generated. With this 
negative pressure that increased First, the check valve of the 1st impregnation valve is made to seal, then 
negative pressure can be generated in the drum section of the 2nd impregnation valve, the check valve of 
the 2nd impregnation valve can be made to be able to seal, a back run and leakage of blood can be 
prevented to a duplex, and it can consider as a much more positive thing. 
[001 1] Moreover, the base where attachment hold of the mixed injection tubing of this invention is 
airtightly carried out into the branch pipe part of the flank of the body of tubing in the 2nd impregnation 
valve, The drum section which has the press fit section of the body of a syringe, or its head minor 
diameter tube part in inner skin, It constitutes from a check valve sealed with the negative pressure 
generated in a drum section by drawing of the syringe after impregnation. A drum section is met in the 
press fit direction of the body of a syringe in this base through diaphram to the base of said 2nd 
impregnation valve. Predetermined distance, It installs movable, and the check valve of said 2nd 
impregnation valve is used as another object, and it is characterized by making the periphery section of 
the check valve concerned pinch in the drum section of the 1st impregnation valve, and the base of the 
2nd impregnation valve. While this configuration extends diaphram by pressing the head minor diameter 
tube part of the body of a syringe fit in the press fit section of the drum section of the 2nd impregnation 
valve at the time of impregnation of a drug solution etc., a drum section is depressed caudad and the 
inside of a drum section is sealed. In this condition By pressing the piston of a syringe, opening of the 
inside check valve can be carried out, then opening of the outside check valve can be carried out, and the 
drug solution within the body of a syringe etc. can be poured in into mixed injection tubing. When 
drawing out the head minor diameter tube part of the body of a syringe out of the drum section of an 
inside impregnation valve after impregnation, It goes up, while a drum section extends diaphram upward 
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together with a syringe at first. By this First, when negative pressure occurs in the point of the 1st 
impregnation valve, and an outside check valve seals, then the head minor diameter tube part of the 
body of a syringe slips out of the drum section Generate negative pressure in a drum section, an inside 
check valve is made to seal, and diaphram makes coincidence carry out the closedown of the inside 
check valve to this also according to an elastic operation. Thus, according to the 5th example, the check 
valve of a duplex can be made to be able to seal first from an outside thing, then an inside thing can be 
made to seal in order. Therefore, also in the 5th example, a duplex can be made to prevent a back run 
and leakage of the blood which flows the inside of mixed injection tubing, and a hypodermic needle is 
made as it is unnecessary. 

[0012] Furthermore, this invention comes to form said impregnation valve in one with spring materials, 
such as rubber. Once being able to make the sealing action of the check valve by the negative pressure in 
a drum section perform softly smoothly and sealing it by this configuration, a back run and leakage of 
blood can be made to prevent certainly according to a check valve operation of check valve original, and 
the sealing maintenance operation by the elastic closedown force. 
[0013] 

[Embodiment of the Invention] Hereafter, the mode of operation of mixed injection tubing concerning 
this invention is explained based on a drawing. (A) of drawing 1 shows (B) of the vertical section side 
elevation showing the 1st example of mixed injection tubing concerning this invention, and drawing 1 
with the front view of a check valve part, and shows a right half in a cross section. The vertical section 
side elevation showing the 2nd example which drawing 2 R> 2 requires for this invention, the vertical 
section side elevation showing the 3rd example which drawing 3 requires for this invention, the vertical 
section side elevation showing the 4th example which drawing 4 requires for this invention, the vertical 
section side elevation showing the 5th example which (A) of drawing 5 requires for this invention, and 
(B) are the top views of the check valve simple substance of the 2nd impregnation valve. 
[0014] First, as the 1st example of mixed injection tubing of this invention is shown in (A) of drawing 1 
R> 1 Base 13a by which attachment hold is airtightly carried out to branch pipe partial 12b of the flank 
of body of tubing 12a of the mixed injection tubing 12, Drum section 13c which has press fit section 13b 
of head minor diameter tube part 10a of the body 10 of a syringe in inner skin, It consists of point 13e 
which has 13d of check valves sealed with the negative pressure generated in drum section 13c by 
drawing of the syringe after impregnation, and branch pipe partial 12b of the mixed injection tubing 12 
is equipped with the impregnation valve 13 which comes to form these each part in one with spring 
materials, such as rubber, through a lid 14. 

[0015] The mixed injection tubing 12 consists of body of tubing 12a in which the pipe insertion 
openings 12d and 12d which carry out press fit junction of the pipe (graphic display abbreviation) of 
blood circuits were formed to ends, and branching tube part part 12b which it intersected 
perpendicularly and was formed in the flank of this body of tubing 12a, and one fabricates the whole 
with proper plastics, the base attachment section 12bl to which branch pipe partial 12b carries out 
attachment hold of the base 13a of the impregnation valve 13 airtightly the drum section hold section 
12b2 which holds drum section 13c of the impregnation valve 13 The point hold section 12b3 which 
holds point 13e of the impregnation valve 13 having this point hold section 12b3 **** - free passage 
hole 12b4 which is open for free passage in body of tubing 12a It has formed. 
[0016] It considers as the shape of an annular flanged end jutted out outside, and base 13a of the 
impregnation valve 13 is the seal projected part 13al annular to the peripheral face. It has formed in one. 
To inner skin Annular projected part 13a2 which seal in drum section 13c at the time of insertion of 
head minor diameter tube part 10a of the body 10 of a syringe is performed, and drum section 13c gets 
turned up at the time of drawing of head minor diameter tube part 10a of the body 10 of a syringe, and 
prevents a riser It has formed in one. 

[0017] Drum section 13c of the impregnation valve 13 forms press fit section 13b of head minor 
diameter tube part 10a of the body 10 of a syringe in inner skin. This press fit section 13b In case it 
considers as the same taper side as the taper of head minor diameter tube part 10a of the body 10 of a 
syringe and head minor diameter tube part 10a of the body 10 of a syringe is inserted in drum section 
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13c of the impregnation valve 13 at the time of impregnation of a drug solution etc., it is constituted so 
that the immersion depth increases, and airtightness may increase. 

[0018] Point 13e of the impregnation valve 13 is formed in a single string from drum section 13c, and 
has 13d of check valves sealed with the negative pressure generated in drum section 13c by drawing of 
the syringe after impregnation. 13d of this check valve has the annular upper part, as shown in (B) of 
drawing 1 . Although the wall surface of both sides can be made flat towards a head (soffit) and it can 
consider as the so-called duck bill type which was made to approach mutually gradually, was stuck by 
the point, and formed straight-line end eye-like head opening in the adhesion part of this point of thing 
Cross end eye-like head opening may be formed as other configurations, for example, cone 
configuration. 

[0019] A lid 14 is fabricated in the shape of a cap with the same plastic material as body of tubing 12a of 
the mixed injection tubing 12, and branching tube part part 12b, and it has syringe insertion hole 14a in 
the center section, and has annular flange 14b which fits into a perimeter at the upper bed of branching 
tube part part 12b of the mixed injection tubing 12. Concavo-convex stop section 14c annular into these 
fitting parts, and 12b5 It is formed. 

[0020] When the 1st example of this invention consists of the above configuration and the activity 
gestalt is explained, it is as follows. First, the inside of drum section 13c is sealed, making head minor 
diameter tube part 1 0a of the body 1 0 of a syringe press fit in press fit section 1 3b of the drum section 
13c inner skin of the impregnation valve 13, and extending the Johan part of drum section 13c caudad a 
little at the time of impregnation of a drug solution etc. If the piston 1 1 of a syringe is pressed in this 
condition and the drug solution within the body 10 of a syringe is extruded from head minor diameter 
tube part 10a, the internal pressure in drum section 13c rises, 13d of check valves can carry out opening, 
and they can carry out mixed impregnation of the above-mentioned drug solution into the blood which 
flows the inside of body of tubing 12a of the mixed injection tubing 12. And when drawing out head 
minor diameter tube part 10a of the body 10 of a syringe from the inner skin of drum section 13c after 
impregnation of a drug solution etc., The elongation of the Johan part of drum section 13c is canceled, 
and point 13e returns up, then negative pressure occurs in drum section 13c. With this negative pressure 
first, 13d of check valves seals - having - then, head minor diameter tube part 10a of the body 10 of a 
syringe - annular projected part 13a2 of press fit section 13b of drum section 13c, and base 13a from - 
it slips out. Since negative pressure continues in drum section 13c and it is acting in the meantime, 13d 
of check valves is sealed certainly. And once 13d of check valves is sealed, a back run and leakage of 
the blood which flows the inside of the mixed injection tubing 12 can be henceforth prevented certainly 
according to a check valve operation of check valve original, and the sealing maintenance operation by 
the elastic closedown force. 

[0021] The 2nd example of mixed injection tubing of this invention equips with the 2nd impregnation 
valve 15 which has 15d of check valves airtightly in drum section 13c of the impregnation valve 13 of 
said 1st example, makes a duplex equip with check valves 13d and 15d, and makes the inner skin of 
drum section 15c of 15d of inside check valves possess press fit section 15b of head minor diameter tube 
part 10a of the body 10 of a syringe, as shown in drawing 2 . The impregnation valves 13 and 15 of the 
2nd example shown in drawing 2 consist of a configuration which used the thing of the 1st example as 
the duplex as it was, give the same subscript to the same part as the 1st example, and omit detailed 
explanation. 

[0022] According to the configuration of the 2nd example of the above, by pressing head minor 
diameter tube part 10a of the body 10 of a syringe fit in press fit section 15b in drum section 15c of the 
inside impregnation valve 15 directly The inside of drum section 15c is caudad sealed for the Johan part 
of drum section 15c with enlargement a little. In this condition By pressing the piston of a syringe, 
opening of the 15d of the inside check valves is carried out. Then, opening of the 13d of the outside 
check valves can be carried out, and the drug solution within the body 10 of a syringe etc. can be poured 
in into the mixed injection tubing 12. When drawing out head minor diameter tube part 10a of the body 
10 of a syringe after impregnation from press fit section 15b in drum section 15c of the inside 
impregnation valve 15, The elongation of the Johan part of drum section 15c is solved, and point 15e of 
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the inside impregnation valve 15 returns up. By this the inside of point 13e of the outside impregnation 
valve 13 negative pressure generating - 13d of outside check valves - sealing - then, head minor 
diameter tube part 10a of the body 10 of a syringe - annular projected part 15a2 of drum section 15c 
and base 15a from - by slipping out Negative pressure is generated and 15d of inside check valves is 
made to seal in drum section 15c. Thus, according to the 2nd example, the check valves 13d and 15d of 
a duplex can be made to be able to seal first from an outside thing, then an inside thing can be made to 
seal in order. Therefore, in the 2nd example, a duplex can be made to prevent a back run and leakage of 
the blood which flows the inside of the mixed injection tubing 12, and a hypodermic needle is made as it 
is unnecessary. 

[0023] As the 3rd example of mixed injection tubing of this invention is shown in drawing 3 , only the 
predetermined distance s contains drum section 15c of the 2nd inside impregnation valve 15 possible 
[ sliding ] along the press fit direction of the body 10 of a syringe in drum section 13c of the 1st outside 
impregnation valve 13. In this 3rd example, the base of the 2nd impregnation valve 15 is lost, drum 
section 15c is made thick the shape of a piston, press fit section 15b is formed in the inner skin of this 
drum section 15c in the shape of [ the / as the above / same ] a taper, and 15d of check valves is used as 
the film part projected in the shape of downward radii, and they form head opening of the shape of the 
shape of a straight-line end eye, and a cross end eye in that soffit center section. And 13f of annular 
stopper sections in which the omission stop of the 2nd inside impregnation valve 15 is made to perform 
is formed in the inner skin of base 13a of the 1st outside impregnation valve 13. 
[0024] When drawing out head minor diameter tube part 10a of the body 10 of a syringe after 
impregnation of a drug solution etc. from press fit section 15b of the inner skin of drum section 15c 
according to the configuration of the 3rd example of the above, Piston-like drum section 15c goes up 
only for the above-mentioned sliding distance s minutes together with head minor diameter tube part 10a 
of the body 10 of a syringe. The negative pressure which increased a moved part of this piston can be 
generated in drum section 13c of the 1st impregnation valve 13. With this negative pressure that 
increased When 13d of outside check valves is made to seal previously, then head minor diameter tube 
part 10a of the body 10 of a syringe slips out of press fit section 15b of the inner skin of drum section 
15c of the inside impregnation valve 15 Negative pressure occurs in drum section 15c of the inside 
impregnation valve 15, and 15d of inside check valves seals with this negative pressure. A back run and 
leakage of the blood which flows the inside of the mixed injection tubing 12 can be made to prevent 
much more certainly by this. 

[0025] The 4th example of mixed injection tubing of this invention installs only predetermined distance 
movable along the press fit direction of the body 10 of a syringe through diaphram 15g in drum section 
13c of the 1st outside impregnation valve 13, in order to make smoother migration of drum section 15c 
of the 2nd inside impregnation valve 15, as shown in drawing 4 . It is what connected the 2nd base 15a 
and drum section 15c of the impregnation valve 15 by diaphram 15g in this 4th example. Press fit 
section 1 5b is formed in the inner skin of this drum section 1 5c in the shape of [ the / as the above / 
same ] a taper, and 15d of check valves is formed in the inside [ soffit / of drum section 15c ] upper part 
as a flat film part, and they form head opening of the shape of the shape of a straight-line end eye, and a 
cross end eye in that soffit center section. In addition, base 13a of the 1st outside impregnation valve 13 
omits, and is laying the soffit of base 15a of the 2nd inside impregnation valve 15 in the upper bed of 
drum section 13c. 

[0026] If head minor diameter tube part 10a of the body 10 of a syringe is pressed fit in press fit section 
15b of drum section 15c of the inside impregnation valve 15 according to the 4th example of the above 
If the inside of drum section 15c and drum section 13c of the outside impregnation valve 13 is also 
sealed and head minor diameter tube part 10a of the body 10 of a syringe is pushed in further Drum 
section 15c moves diaphram 15g to a predetermined distance lower part with tension caudad, and, 
thereby, head minor diameter tube part 10a of the body 10 of a syringe is deeply pressed fit in drum 
section 15c in the drum section 13c soffit of the 1st impregnation valve 13. If the syringe piston 1 1 is 
pressed and the drug solution within the body 10 of a syringe etc. is extruded in this condition 15d of 
inside check valves carries out opening, then 13d of outside check valves carries out opening. When it 
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can pour in into the mixed injection tubing 12 and head minor diameter tube part 10a of the body 10 of a 
syringe is drawn out after impregnation from press fit section 15b in drum section 15c of the inside 
impregnation valve 15, It goes up together with head minor diameter tube part 10a of the body 10 of a 
syringe until drum section 15c of the inside impregnation valve 15 hits up and the upper bed hits a lid 14 
with tension in diaphram 15g. By this Negative pressure occurs in drum section 13c of the 1st outside 
impregnation valve 13, and 13d of outside check valves seals previously. Then, if head minor diameter 
tube part 10a of the body 10 of a syringe is pulled, drum section 15c to inside head minor diameter tube 
part 10a will be drawn out, by this, negative pressure occurs in inside drum section 15c, and 15d of 
inside check valves seals. A back run and leakage of the blood which flows the inside of the mixed 
injection tubing 12 can be made to prevent much more certainly by this. In addition, you may make it 
regulate in the 4th example shown in drawing 4 , so that it may protrude downward and inside drum 
section 15c may not go up a stopper (graphic display abbreviation) to the inner circumference underside 
of a lid 14 beyond the need. 

[0027] Base 15a by which attachment hold of the 5th example of mixed injection tubing of this 
invention is airtightly carried out in the 2nd impregnation valve 15 to branch pipe partial 12b of the 
flank of body of tubing 12a as shown in (A) of drawing 5 , Drum section 15c which has the body 10 of a 
syringe, or its press fit section 15b of head minor diameter tube part 10a in inner skin, It constitutes from 
a check valve 16 sealed with the negative pressure generated in drum section 15c by drawing of the 
syringe after impregnation. Drum section 15c is met in the press fit direction of the body 10 of a syringe 
within this base 1 5a through diaphram 1 5g to base 1 5a of said 2nd impregnation valve 15. 
Predetermined distance, It installs movable, and the check valve 16 of said 2nd impregnation valve 15 is 
used as another object, and periphery section 16c of the check valve 16 concerned is made to pinch by 
drum section 13c of the 1st impregnation valve 13, and base 15a of the 2nd impregnation valve 15. As 
the check valve 16 of the 2nd impregnation valve 15 is shown in (A) of drawing 5 , and (B) It consists of 
central valve section 16a which rose in the shape of a cone, and annular periphery section 16c connected 
through two or more rib 16b from this central valve section 16a. Central valve section 16a It is pushed in 
by the elastic stability of rib 16b in drum section 15c from the soffit of drum section 15c, is closed down 
in contact with the soffit inner skin of drum section 15c, and prevents that blood flows backwards the 
inside of drum section 15c of the 2nd impregnation valve 15 from this part. In order to make certain a 
closeout operation of central valve section 16a, in the state of no-load, central valve section 16a is made 
to press down caudad a little, precompression is given by the soffit of drum section 15c, and the closeout 
operation of the check valve 16 by elastic repulsive force is raised. A closing motion operation of central 
valve section 16a is constituted so that the thickness of rib 16b, width of face, die length, etc. may be set 
up proper and it may operate smoothly. In addition, in order to prevent that head opening of head minor 
diameter tube part 10a of the body 10 of a syringe is closed by the cone-like point of central valve 
section 16a, 16d of two or more protruding lines is formed in the perimeter of the cone-like point of 
central valve section 15a at the radial. 

[0028] According to the 5th example of the above, by pressing head minor diameter tube part 10a of the 
body 10 of a syringe fit in press fit section 15b of drum section 15c of the 2nd impregnation valve 15 at 
the time of impregnation of a drug solution etc. Extending diaphram 15g, drum section 15c is depressed 
caudad and the inside of drum section 15c is sealed. In this condition By pressing the piston of a syringe, 
central valve section 16a of the inside check valve 16 is depressed caudad, and can carry out opening, 
then opening of the 13d of the outside check valves can be carried out, and the drug solution within the 
body 10 of a syringe etc. can be poured in into the mixed injection tubing 12. When drawing out head 
minor diameter tube part 10a of the body 10 of a syringe out of drum section 15c of the inside 
impregnation valve 15 after impregnation, It goes up, while drum section 15c extends diaphram 15g 
upward together with a syringe. By this Let window hole 16e between rib 16b of a check valve 16 pass, 
and first, in point 13e of the 1st impregnation valve 13, negative pressure occurs and 13d of outside 
check valves seals. Then, when head minor diameter tube part 10a of the body 10 of a syringe slips out 
of drum section 15c, generate negative pressure, the soffit inner skin of drum section 15c is made to 
stick central valve section 16a of the inside check valve 16 in drum section 15c, and the closedown of 
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the 2nd check valve 16 is carried out. Thus, according to the 5th example, the check valves 13d and 16 
of a duplex can be made to be able to seal first from an outside thing, then an inside thing can be made 
to seal in order. Therefore, also in the 5th example, a duplex can be made to prevent a back run and 
leakage of the blood which flows the inside of the mixed injection tubing 12, and a hypodermic needle is 
made as it is unnecessary. In addition, you may make it regulate in the 5th example shown in drawing 5 , 
so that it may protrude downward and inside drum section 15c may not go up a stopper (graphic display 
abbreviation) to the inner circumference underside of a lid 14 beyond the need. 
[0029] Although the example of mixed injection tubing of this invention is above, the concrete 
configuration of a check valve is not restrained by the example of a graphic display, but as long as it is 
the configuration which is made to generate negative pressure and is made to seal at the time of drawing 
of a syringe, it may change and it may be carried out. 
[0030] 

[Effect of the Invention] It is not necessary to use a hypodermic needle and, according to invention of 
claim 1, mixed impregnation of the drug solution within the body of a syringe etc. can be carried out at 
accuracy into the blood which flows the inside of the body of tubing of mixed injection tubing at the 
time of impregnation of a drug solution etc. And after impregnation can make a back run and leakage of 
blood prevent certainly. 

[0031] According to invention of claim 2, a duplex can be made to prevent a back run and leakage of 
blood. 

[0032] According to invention of claims 3, 4, and 5, a back run and leakage of blood can be made to 
prevent much more certainly. 

[0033] Once being able to make the sealing action of the check valve by the negative pressure in a drum 
section perform softly smoothly and sealing it, a back run and leakage of blood can be made to prevent 
certainly according to a check valve operation of check valve original, and the sealing maintenance 
operation by the elastic closedown force according to invention of claim 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) shows the vertical section side elevation showing the 1st example of mixed injection 
tubing concerning this invention, and (B) with the front view of the check valve part of a duck bill mold, 
and shows a right half in a cross section. 

[Drawing 2] The vertical section side elevation showing the 2nd example concerning this invention. 
[Drawing 3] The vertical section side elevation showing the 3rd example concerning this invention. 
[Drawing 41 The vertical section side elevation showing the 4th example concerning this invention. 
[Drawing 5] For (A), the vertical section side elevation showing the 5th example concerning this 
invention and (B) are the top view of the check valve simple substance of the 2nd impregnation valve. 
[Drawing 6] The explanatory view of the blood circuits of an artificial kidney. 
[Description of Notations] 

1 Patient 

2 Derivation Circuit 

3 Pump 

4 Controller 

5 Dialyzer 

6 Dialysing Fluid 

7 The Conventional Mixed Injection Tubing 

8 Return Circuit 

10 Body of Syringe 

10a Head minor diameter tube part 

11 Piston of Syringe 

12 Mixed Injection Tubing 
12a The body of tubing 
12b Branch pipe part 

13 Impregnation Valve 
13a Base 

13b Press fit section 
13c Drum section 
13d Check valve 
13e Point 

13f Stopper section 

14 Lid 

15 2nd Impregnation Valve 
15a Base 

15b Press fit section 

15c Drum section 

1 5d Inside check valve 
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15e Point 
15g Diaphram 

16 Check Valve of Inside Another Object 
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